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1
ROTOR FOR A CANNED MOTOR

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a Section 371 of International Applica-
tion No. PCT/EP2008/010204, filed Dec. 3, 2008, which was
published in the German language on Jun. 25, 2009, under
International Publication No. WO 2009/077076 Al and the
disclosure of which is incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a rotor for a canned motor
of'a wet-running centrifugal pump, according to the features
specified in the preamble of the independent claim(s) of the
present application.

Wet-running centrifugal pumps are applied in their mil-
lions as circulation pumps, for example in heating installa-
tions for the circulation of heating water (heating circulation
pumps) for circulating utility water (circulation pumps) or in
another manner for conveying fluids. It is particularly for
pumps of a smaller and medium construction size, which
were typically earlier driven by asynchronous motors that one
nowadays tends to provide these with permanent magnet
motors. Thereby, the permanent magnet or magnets arranged
in the rotor must be reliably encapsulated in a fluid-tight
manner, since with wet-running centrifugal pumps the motor
is surrounded by a fluid, for example water. With known
designs, this is typically effected such that the rotor comprises
a central shaft which in the region of the stator is surrounded
by permanent magnets which are encapsulated in a fluid-tight
manner by way of a casing formed of stainless steel. The
casing at its seam locations and at the connection location is
welded to the shaft, which not only requires effort with regard
to manufacturing technology, but could also lead to imbal-
ances, which is disadvantageous, in particular for rotors
which are envisaged for higher rotation speeds, as is the case
with modern pumps controlled by frequency converter.

BRIEF SUMMARY OF THE INVENTION

Against the above background, it is the object of the present
invention to design a rotor according to the preamble, such
that the previously mentioned disadvantages are avoided, and
that this may in particular be manufactured in an inexpensive
manner.

According to the present invention, the above object is
achieved by a rotor with the features specified in the indepen-
dent claim(s) of the present application. Advantageous
designs of the present invention are specified in the dependent
claims, the subsequent description and the drawing.

The rotor according to the present invention for a canned
motor of a wet-running centrifugal pump comprises a shaft
for the drive of a pump impeller, is provided with at least one
permanent magnet, and comprises an encapsulation which
closes in the permanent magnet or magnets in a fluid-tight
manner. Thereby, according to the present invention, the rotor
is designed such that the peripheral part of the encapsulation,
in the region of magnet or magnets, forms the rotor shaft.

This design according to the present invention has the
advantage that one may make do without the leading-through
of the otherwise usually separate rotor shaft in the region of
the permanent magnets, so that in this region too, one may
also make do without the connection of the encapsulation to
the shaft, which otherwise requires some effort with regard to
manufacturing technology. Due to the fact that the encapsu-
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lation forms the rotor shaft itself in this region, the remaining
inner space may be utilized completely for the incorporation
of the permanent magnets. Moreover, the material which is
required in any case for the encapsulation of the magnets, is
advantageously also used for transmitting the rotor moment.
Thereby, the encapsulation material peripheral to the perma-
nent magnet or magnets is utilized typically for forming the
rotor shaft, which however does not exclude the encapsula-
tion material on the inner periphery from additionally also
co-assuming a shaft function, if for example a central recesses
passes through the rotor.

The basic concept of the present invention is thus to do
without a separate shaft in the region of the magnet or mag-
nets, and in this region to utilize the encapsulation for the
transmission of the torque of the rotor. This may be particu-
larly effected via the peripheral part of the encapsulation,
even with a low material thickness of the encapsulation.

According to one advantageous formation of the present
invention, the magnet or magnets consist of neodymium, a
material which is particularly suitable in an advantageous
manner, since on the one hand it displays long-term magnetic
stability, and on the other hand it may be introduced into the
rotor and not magnetized until afterwards, which is particu-
larly favorable with regard to manufacturing technology.

In a particularly simple design, according to a further for-
mation of the present invention, a shaft section via which the
rotor is mounted and at whose free end the impeller is
arranged, may connect to the encapsulation. With a suitable
design, only this shaft section may connect to the rotor, which
has the great advantage that a mounting of the rotor at the end
distant to the pump impeller may be done away with, so that
the rotor on the one hand may be designed in a cylindrical
manner in this end region, and on the other hand may run with
a narrow gap in the can, which is advantageous for the effi-
ciency.

However, according to a further formation of the present
invention, one may connect shaft sections axially to both
sides of the encapsulation, wherein the shaft section distanced
to the pump impeller advantageously serves for mounting the
rotor in this region.

It is particularly favorable with regard to manufacturing
technology, if at least one shaft section is designed as one
piece with the peripheral part of the encapsulation. With such
a design, this one-piece part is advantageously manufactured
of'solid material, and the peripheral part of the encapsulation
is formed by way of suitable material-removing or erosive
machining of the solid material in the region in which the
magnet or magnets are to be arranged. Typically, the solid
material is created by way of drilling a pocket hole into an
end-side of the solid material.

Alternatively or additionally to this, according to the
present invention, at least one shaft section may be formed by
way of the extension of the peripheral part of the encapsula-
tion, which has the advantage that this may likewise be
designed as one piece with the peripheral part of the encap-
sulation, as well as the further shaft section as the case may
be. Thereby, such a rotor may be manufactured of solid mate-
rial or also from a tube section. Both are particularly favorable
for large-scale manufacture.

With such a design, with which a shaft section is formed by
the extension of the peripheral part of the encapsulation,
advantageously the end-side part of the encapsulation, bear-
ing on the magnet, is connected with material fit to the periph-
eral part of the encapsulation, for example by way of welding,
in particular beam welding. Thus, after joining the magnet or
magnets to an end-side, one may introduced an inlay part,
which is connected to the part of the encapsulation on the
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peripheral side with a material fit. This may be advanta-
geously effected by way of beam welding from the outside,
through the encapsulation. If such an inlay part is arranged on
both sides of the magnet or magnets, which is particularly
advantageous, then the rotor may be manufactured of a tube
section, which is particularly favorable in large-scale manu-
facture.

Alternatively, according to a further formation of the
present invention, also at least one shaft section may be con-
nected to the peripheral part of the encapsulation with a
material fit, so that the encapsulation may be manufactured
separately from the shaft section, and is subsequently con-
nected to the shaft section with a material fit, preferably by
way of welding, soldering or likewise.

Advantageously, also a shaft section of ceramic material
may connect to the typically metallic encapsulation in the
previously described manner, wherein this shaft section may
be connected with a positive and/or non-positive fit to the
encapsulation, for example by way of pressing in a polygonal
profile or likewise.

A ceramic shaft section at least in sections may particularly
advantageously be provided with a metallic layer, which is
connected with a material-fit, preferably by way of welding,
to the encapsulation. With such an arrangement, the encap-
sulation does not necessarily need to be completely periph-
eral about the magnets, and with this arrangement the encap-
sulation may be formed at the end-side by the connecting
shaft section, which on account of the soldering is connected
to the encapsulation in a completely sealed manner. The shaft
section thus forms an end-side part of the encapsulation,
wherein one must ensure that the shaft section is fluid-tight at
least in the region in which it forms one part of the encapsu-
lation. This may be achieved for example by way of vapor-
deposition of a metal layer.

The shaft section connecting to the encapsulation is par-
ticularly advantageously formed of ceramic material since
the shaft may then simultaneously form part of the ceramic
radial bearing, with which the rotor is mounted in the can or
in the extension of the can. The bearing may also be formed of
a different material.

With a design according to the present invention, with
which a first bearing seat distanced to the pump impeller, as
well as a second bearing seat close to the impeller are pro-
vided, and which are preferably both arranged to one side of
the region over which the magnet or magnets extend, the
region over which the magnet or magnets extend is advanta-
geously designed to have a smaller or the same diameter as the
rotor in the region of the second bearing seat. With such an
arrangement, the region over which the magnet or magnets
extend, may be arranged at one end of the rotor, and the pump
impeller at the other end of the rotor, wherein the mounting of
the rotor is effected in the region therebetween. Such an
arrangement is not only favorable with regard to manufactur-
ing technology, but also creates a simple construction of the
can, wherein in particular the part of the can which is impor-
tant for the efficiency of the motor, as well as the part of the
rotor cooperating with this, may be manufactured essentially
according to efficiency aspects, without for example an
increased wall thickness of the can for attaching a bearing or
likewise having to be provided in this region.

An impeller receiver is advantageously provided at the
impeller-side end of the rotor for fastening the pump impeller,
wherein the rotor at least in the region over which the magnet
or magnets extend, has a smaller or equal diameter than in the
region of the impeller receiver.

Advantageously, the rotor in the region over which the
magnet or magnets extend, has a smaller or equal diameter
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than in the region of the first bearing seat. With such a design,
given a suitable design of the bearing and formation of the
can, the rotor may be designed with a diameter which remains
the same over essentially its entire length, which is particu-
larly favorable with regard to manufacturing technology,
since then the rotor may be manufactured with large-scale
manufacture for example by way of centreless grinding in a
simple manner and with a high dimensional accuracy. More-
over, this method avoids non-circularities, which is likewise
advantageous.

Usefully, the rotor at least in the region of the bearing seats
is equipped with a hard layer, in particular if the rotor itself is
part of the bearing, which is useful. The rotor may therefore
be designed in a strength-increasing manner in this region or
over its entire length, be it by way of hardening, coating,
quenching and tempering or likewise. The deposition of an
abrasive layer by way of flame-coating is particularly advan-
tageous. The end-processing of the rotor may then be effected
by way of grinding, preferably with the centreless method,
which is particularly inexpensive with large-scale manufac-
ture.

It is particularly with narrow gap widths and the impinge-
ment of the can with fluid, that a reliable supply of the bearing
arranged at the end of the rotor which is distant to the impeller
with fluid may not always be ensured in a reliable manner,
which is why it may be useful to provide an additional recess
which extends essentially longitudinally through the rotor
and via which a bleeding or an initial filling of the can may be
effected. Such arecess may be provided by a bleed tube which
passes through the magnet and the axial parts of the encap-
sulation. It is to be understood that the bleed tube is arranged
and designed within the rotor, such that the magnet or the
magnets are designed in a completely encapsulated manner,
i.e. are effectively protected before the entry of fluid.

Advantageously, the rotor according to the present inven-
tion is formed of a tube section, since such a tube section is
inexpensive in manufacture, entails savings with regard to
weight and may have a high dimensionally accuracy. In order
for example to fix an O-ring on the rotor, as may for example
be useful in the region of a bearing, advantageously at least
one groove is provided on the outer periphery of the rotor, in
which such an O-ring lies. Such a groove may be manufac-
tured from a tube section in a simple manner by forming the
tubes, preferably by rolling, on manufacture of the rotor.
Thus, no material-removing manufacture is required. The
rolling may be effected in an inexpensive manner without
separate chucking of the work piece.

The rotor according to the present invention forms a part of
a wet-running centrifugal pump which is driven by a canned
motor. Thereby, the rotor and the can are advantageously
dimensioned such that the radial distance between the rotor
and the can corresponds to the radial thickness of the outer
bearing shell for the first bearing seat. With this arrangement
therefore, a suitable distance between the rotor and the can
results in the region adjacent to the bearing seat, thus where
typically the magnet or magnets are seated, and this distance
ensures areliable bleeding and supply of the bearing distant to
the pump, with fluid. With such an arrangement, as a rule, one
may make do without a central bleed tube in the rotor.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description of the invention, will be better understood when
read in conjunction with the appended drawings. For the
purpose of illustrating the invention, there are shown in the
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drawings embodiments which are presently preferred. It
should be understood, however, that the invention is not lim-
ited to the precise arrangements and instrumentalities shown.

In the drawings:

FIG. 1 is a partly sectioned perspective view of a centrifu-
gal pump assembly with a rotor according to a preferred
embodiment of the present invention,

FIG. 2 is an exploded representation of the centrifugal
pump assembly according to FIG. 1,

FIG. 3 is a motor side view of the centrifugal pump assem-
bly according to FIG. 1,

FIG. 4 is a cross-sectional view of the centrifugal pump
assembly taken along section line A-A in FIG. 3,

FIG. 5 is an enlarged representation of detail V in FIG. 4,

FIG. 6 is a partly section perspective view of the pump with
a can without stator and motor electronics,

FIG. 7 is alongitudinal section view of the pump according
to FIG. 6,

FIG. 8 is a longitudinal section view of an alternative
design of the can and rotor, and

FIGS. 9-13 are longitudinal section views of alternative
rotor designs according to the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Certain terminology is used in the following description for
convenience only and is not limiting. The words “right,”
“left” and “front” designate directions in the drawings to
which reference is made. Unless specifically set forth herein,
the terms “a,” “an” and “the” are not limited to one element,
but instead should be read as meaning “at least one.” The
terminology includes the words noted above, derivatives
thereof and words of similar import.

Referring to the drawings in detail, wherein like numerals
indicate like elements throughout the several views, with
regard to the pump assembly represented by way of FIGS.
1-7, awet-running centrifugal pump of the inline construction
type is shown, which is driven by an electric motor whose
stator 1 is separated from the rotor 2 by a can 3.

The centrifugal pump preferably comprises a pump hous-
ing 4 with an inlet connection 5 and an outlet connection 6. A
channel within the pump housing 4 runs from the inlet con-
nection 5 to a suction port of an impeller 7, which on the
peripheral side is connected via a worm integrated in the
pump housing, to the outlet connection 6. The impeller 7 is
seated on an impeller receiver 8 which is rigidly connected to
the rotor 2.

The rotor 2 has, as shown in FIG. 4, a cylindrical, longitu-
dinally extended shape and has a constant diameter over its
whole length. The impeller receiver 8 at the end which is
directed to the impeller 7 is fastened on the cylindrical part of
the rotor 2. A radial bearing connects adjacent to this in the
direction of the motor, and an axial bearing connects to this
radial bearing. The radial bearing consists of the outer sta-
tionary bearing shell 9 which is visible in the section in FIG.
4, and the inner part of the radial bearing is formed by the
rotor 1 in this region. The motor-side end-side of the outer
bearing shell 9 of the radial bearing simultaneously forms the
one bearing surface of the axial bearing, whose other bearing
surface is formed by the end-side of the bearing shell 10,
which faces the pump, said bearing shell being arranged on
the rotor 2 in a rotationally fixed manner. An O-ring 11 is
arranged between the bearing shell 10 and the rotor 2, and lies
in a groove on the rotor 2 and bears on a chamfer on the
motor-side end of the bearing shell 10 and thus holds this on
the rotor 2. This axial bearing is provided for accommodating
the axial forces which are introduced into the rotor 2 via the
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impeller 7 on operation of the pump. A further axial bearing
is formed between the pump-side end-side of the outer bear-
ing shell 9 of the radial bearing, and the oppositely lying
end-side ofthe impeller receiver 8, and here it is the case of an
auxiliary bearing which is not loaded in normal operation.

The rotor 2 which is separated by the can 3 from the
remaining part of the motor, in the region of the stator 1 in its
inside, comprises permanent magnets 12 which in the manner
known per se magnetically cooperate with the stator windings
of the stator 1 and via which the torque driving the rotor 2 is
produced. The permanent magnets 12 which consist of
neodymium, but may also be manufactured of other suitable
material, are completely encapsulated, i.e. are enclosed in the
rotor 2 in a fluid-tight manner. A further radial bearing is
provided on the motor-side end of the rotor 2, and the outer
bearing shell 13 if this further radial bearing is integrated in
the can 3 and its inner bearing part is formed by the rotor 2
itself.

The rotor 2 comprises a pump-side central channel 14, as
well as a motor-side central channel 15, which in each case
end at a distance in front of the permanent magnets 12 and in
each case have a transverse bore 16 close to this end, which
runs in the gap formed between the rotor 2 and the can 3.
These channels 14, 15, 16 serve for filling the space surround-
ing the rotor 2 with delivery fluid, and produce a certain
circulation of the delivery fluid within the can 3. Since the can
3 is designed cylindrically in the region of the stator 1, and the
outer bearing shell 13 is arranged between the likewise cylin-
drically designed rotor 2 and the can 3, a gap between the
rotor 2 and the inner side of the can 3 and which corresponds
roughly to the radial thickness of the outer bearing shell 13
and thus forms sufficient free space for a flow through the can
3, results in the region in which the permanent magnets 12 are
arranged as well as beyond this in the direction of the pump.
This free space may be undesirably large depending on the
radial thickness of the outer bearing shell 13, so that Taylor
eddies may form on flowing through, which are undesirable.
It may then be useful to provide the can 3 in the region of this
free space with a sleeve which reduces the remaining free gap
width in its size. Such a sleeve 41 is represented by way of
examplein FIG. 7, and it is arranged in the region between the
bearing shell 13, up to near the region of the can 3 which
widens towards the pump. The sleeve 41 consists of a mag-
netically non-conductive material, e.g. plastic or ceramic.
The sleeve 41 for the reduction of the gap width not only
prevents an undesired eddy formation in this region, but
simultaneously withholds coarse dirt particles from penetrat-
ing this region. A channel formed by a deepening may be
provided in the inner wall of this sleeve 41, for example by a
groove which is arranged helically over the inner periphery
and by way of which a targeted leading of the flow through the
can 3 around the rotor 2 is effected, and several such channels
may also be provided.

This fluid is sucked centrally in the pump impeller 7
through the impeller receiver 8 into the pump-side central
channel 14. On rotation of the rotor 2, this fluid is carried
through the transverse bore 16 into the previously mentioned
gap and thus reaches the bearing on the motor side, where a
suitable circulation via the motor-side central channel 15 and
the transverse bore 16 is provided. The can which is designed
as a canned pot, at the end comprises a closure plug 17 which
is accessible from the outside and via which on the one hand
a manual bleeding of the can and on the other hand a manual
access to the rotor 2 is given, in order for example to set this
manually into rotation, should it become blocked.

The rotor 2, whose construction as well as alternative con-
struction is explained in detail further below, has a constant
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diameter over its entire length up to the impeller receiver 8.
The impeller receiver 8 is pressed on, and is thus connected
to the rotor 2 and the impeller 7 in a rotationally fixed
manner. The permanent magnets 12 which are arranged in
the inside of the stator 1 are formed of neodymium, are
incorporated in a suitable recess of the rotor 2 and are
encapsulated in a fluid-tight manner as well as magnetized
after introduction.

The rotor 2, with its radial bearings arranged at both sides
of the permanent magnets 12, is mounted in a rotatable
manner within the can 3 designed as a canned pot. The can
3 at its end on the pump side comprises a flange-like
formation 18, with which it forms the wall of the pump
housing which faces the motor and with which it forms an
outer fastening flange with which it is screw fastened on the
pump housing. Thus, the unit represented by way of FIG. 2
on the right, and consisting of the can 3 with pump housing
4 and the rotor 2 incorporated therein, forms an assembly
unit which encases all fluid-leading parts of the pump. An
electronics housing 19 as well as the stator 1 is attached onto
this assembly unit is the axial direction of the rotor. The
electronics housing 19 contains a frequency converter as
well as the associated control and regulation electronics and
furthermore connections for a rotational speed selection
switch 20, a display 21 as well as a mains connection 22,
which are led parallel to the stator 1. The electronics housing
19 and the stator 1 are led at the inside through the can 3 and
on there outside are led furthermore by way of fixation pins
23 and corresponding, oppositely arranged recesses, which
on joining the components, form a positive-fit interconnec-
tion between the pump housing 4, the electronics housing 19
and the stator 1 or stator housing, in all directions with the
exception of that opposite to the attachment direction. A
plate 24 which bears at the end-side on the motor is provided
for securing in this direction, and this plate carries the name
plate of the motor and comprises an interrupted ring 25
projecting towards the pump and having a peripheral inner
bead which may be brought into engagement with a groove
26 near to the motor-side end of the can 3, and thus fixes
these components 1 and 19 on the assembly unit which is
formed by the can 3, the pump housing 4 and the rotor 2
integrated therein.

With the preferred embodiment represented by way of
FIGS. 1-7, the electronics housing 19 and the stator 1 or the
stator housing with the stator located therein are designed of
two parts, and these may also be designed in the form of a
single-part motor housing. The can 3 consists of metal and
is likewise designed as one piece up to the flange-like
formation 18, but however at its end comprises a closure
plug 17 which is accessible from the outside. The mounting
of the rotor is effected via two radial bearings to both sides
of the permanent magnet 12 in the rotor, as well as close to
the pump impeller 7 via an axial bearing as well as an
auxiliary bearing.

With the preferred embodiment variant represented by
way of FIG. 8, the can 3.1 is formed of plastic and in its
region connecting to the pump housing 4, next to the pump
wall, further comprises stiffening ribs 27, which are
arranged around the impeller axis in a star-like manner and
run out in the bearing region which is formed between the
actual can and the radial bearing which is adjacent thereto.
As the sectioned representation according to FIG. 8 illus-
trates, the rotor 2.1 there is likewise of a cylindrical shape
with the same outer diameter over the entire length, but the
permanent magnets 12 there are not arranged between the
radial bearings, but on the motor-side end. The mounting of
the rotor 2.1 is effected on the other hand opposite the
middle region. The outer bearing shell 13 is arranged
directly adjacent the region of the permanent magnets 12,
and the outer bearing shell 9 and the bearing ring 10 are

10

15

20

25

30

35

40

45

50

55

60

65

8

seated at the same location as with the previously described
embodiment variant. The preferred embodiment variant rep-
resented by way of FIG. 8 shows a can manufactured of
plastic by way of injection molding. It is to be understood
that even with this preferred embodiment variant, one may
use a can formed of stainless steel sheet metal, wherein the
ribs 27 as the case may be, may then be done away with.

Different rotors and different manufacturing methods for
such rotors are described by way of FIGS. 9-13. Common to
all is the fact that the rotor has no separate shaft but
functionally forms such. With all embodiments, the magnets
12 are encapsulated in a completely fluid-tight manner, and
thereby at least the peripheral part of the encapsulation, thus
the part 28 of the encapsulation, forms a part of the rotor
which transmits the produced torque.

The rotor described by way of FIG. 9 consists of a
cylinder tube, which in its region carrying the magnets 12
has a smaller wall thickness than in the region therebehind
directed in the direction of the impeller receiver 8 (not
shown), so that although the same diameter results on the
outer side over the whole length with the exception of the
embossed grooves, a graduation 29 however results on the
inner side. An inlay part 30 which has a cylindrical shape
and with its outer periphery corresponds roughly to the inner
periphery of the thin-walled tube region, is introduced in the
region of this graduation 19, so that this tube region is held
in its position with a positive fit by the graduation 29.
Connecting thereto, the magnetic or magnetizable material
is introduced into the tube, whereupon a further inlay part 31
is introduced, which is designed in the same manner as the
inlay part 30. The inlay parts 30 and 31 are welded to the
tube in a peripheral manner from the outside by way of beam
welding, and thus form the end-side parts of the encapsu-
lations, whose peripheral part is characterized at 28. The
groove 32 connecting thereto is embossed by way of defor-
mation of the tube from the outside, just as with the two
grooves 33 which are arranged on the other side next to the
inlay part 30 and which may for example serve for receiving
the O-ring 11. The motor formed in this manner may for
example be applied for the embodiment variant described by
way of FIGS. 1-7, and may be economically manufactured
with large scale manufacture.

The rotor represented by way of FIG. 10 is manufactured
of round material. There, firstly a pocket hole bore has been
introduced from the left side in FIG. 10, into which the
magnetic or magnetizable material which later forms the
magnets 12, as well as subsequently an inlay part 31, have
been introduced. The inlay part 31 is welded peripherally, so
that an encapsulation results which in the peripheral region
surrounding the magnets 12 is formed by the remaining wall
material 28, to the side at the left in FIG. 10, is formed by
the inlay part 31, and to the other side is formed by the base
material. A pocket hole bore as a pump-side central channel
14 is introduced from the other side into the base material.
The grooves 33 with this embodiment are formed by way of
material removal from the outer periphery of the base
material. The rotor described by way of FIG. 10 may for
example be applied for the embodiment variants described
by way of FIG. 8.

With regard to the rotor represented by way of FIG. 11, a
tubular body similar as with that of FIG. 9, may likewise
serve as a base material. Here too, an inlay part 30 is
arranged in the region of the graduation 29, but the motor-
side end of the rotor is not formed by the inlay part 31 but
by a shaft section 34, whose outer diameter corresponds to
that of the rotor. The shaft section 34 is stepped and with the
stepped part is integrated into the base body and is periph-
erally welded to this. The shaft section 34 may alternatively
also consist of a ceramic material. This then in a stepped
region in which it engages into the base body, as well as at
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it end-side facing the magnets 12, is provided with a metal
layer by way of vapor deposition, which is soldered at the
edge to the base body. If the base material of the shaft
section 34 is fluid-tight itself, then one may do away with an
end-side metallization.

With the preferred embodiment represented by way of
FIG. 12, which similarly to FIG. 10 represents a rotor for a
mounting, as is described by way of FIG. 8, the rotor is
likewise formed from solid material, wherein a recess for the
magnets 12 has been incorporated from an end-side, and this
recess is closed by an inlay part 35 which closes off the rotor
at the end-side in a flush manner and is peripherally con-
nected to the peripheral part 28 by way of welding. For
forming a central channel as is described by way of the
preferred embodiment example according to FIGS. 1-7, for
example by way of channels 14 and 15 in combination with
the gap formed therebetween, a central channel is provided
there through a tube 36 passing completely through the rotor.
The tube 36 at its end-sides is peripherally welded to the
base body or peripherally welded to the inlay part 35, so that
a complete encapsulation of the magnets 12 is given. This
rotor thus permits a leading of fluid through the rotor, thus
it may also be applied wherever the gap dimension between
the rotor and the can is comparatively small, or contamina-
tion of the delivery fluid may not be completely ruled out.
Likewise, a part of the torque may be transmitted via the
tube 36 which forms part of the encapsulation, depending on
the arrangement of the weld locations.

The rotor represented by way of FIG. 13 and which may
be applied for the preferred embodiment variants repre-
sented by way of FIGS. 1-7, comprises a comparatively
thin-walled tube section 37 which forms the peripheral
encasing 28 of the permanent magnets 12. Two pot-like
inlay parts 38 are integrated in this tube section 37 at the
end-side, and these parts are peripherally welded to the tube
section 37. These inlay parts 38 in combination with the tube
section 37, form the encapsulation for the permanent mag-
nets 12. In each case, a shaft section 39 or a shaft section 40
is arranged connecting to the inlay parts 38 and engaging
into these, and this shaft section is likewise designed in a
tubular manner. The central channel formed in the shaft
sections 39 and 40 is interrupted by the encapsulation of the
permanent magnets 12. Here too, suitable transverse bores
are provided, as is represented by way of example by way
of the transverse bores 16 in the firstly described embodi-
ment example.

The variation of the preferred embodiment forms of the
rotor, as has been described by way of example and by way
of FIGS. 9-13, represent only a part of the preferred embodi-
ments envisaged according to the invention. Common to all
embodiments is however the complete metallic encapsula-
tion of the permanent magnets 12. With the represented
embodiments, the rotor furthermore has the same diameter
over its entire length, disregarding the grooves. However,
particularly for attaching the outer bearing shell 13, the rotor
may also be stepped towards the end, so that the gap formed
between the can and the rotor in the region of the stator may
be designed significantly smaller. The stepped part is then to
be machined accordingly. Irrespective of this, the remaining
surface of the rotor may be ground in a centreless manner,
as the case may be after flame-coating with a hard material.

It will be appreciated by those skilled in the art that
changes could be made to the embodiments described above
without departing from the broad inventive concept thereof.
It is understood, therefore, that this invention is not limited
to the particular embodiments disclosed, but it is intended to
cover modifications within the spirit and scope of the present
invention as defined by the appended claims.
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We claim:

1. A wet-running centrifugal pump comprising:

a can; and

a rotor received in the can, the rotor having:

(1) a rotor shaft for the drive of a pump impeller the
rotor shaft having a central longitudinal axis, a first
shaft section, and an encapsulation, the first shaft
section extending along the longitudinal axis and
having a free end on which the impeller is arranged,
and

(ii) at least one permanent magnet within the encapsu-
lation of the rotor shaft, the at least one permanent
magnet having an axial length, the encapsulation
enclosing the at least one permanent magnet in a
fluid tight manner,

wherein along the axial length of the at least one perma-

nent magnet, the rotor shaft is formed only by an outer

peripheral part of the encapsulation, the outer periph-
eral part of the encapsulation being radially spaced

apart from the central longitudinal axis by at least a

portion of the at least one permanent magnet, the first

shaft section being one piece with and formed by an
extension of the outer peripheral part of the encapsu-
lation, and

wherein a diameter of the rotor is essentially the same

over an entire length of the rotor, and

wherein, over the entire length of the rotor, a radial

distance between the rotor and the can is at least equal

to a radial thickness of an outer bearing shell for a first
bearing seat.

2. The wet-running centrifugal pump according to claim
1, wherein the at least one permanent magnet consist of
neodymium.

3. The wet-running centrifugal pump according to claim
1, wherein end-side parts of the encapsulation are connected
to the outer peripheral part of the encapsulation with a
material fit and contact the at least one permanent magnet.

4. The wet-running centrifugal pump according to claim
1, wherein end-side parts of the encapsulation are formed by
inlay parts, which are connected to the outer peripheral part
of the encapsulation by way of beam welding from the
outside.

5. The wet-running centrifugal pump according to claim
1, wherein an additional shaft section of the rotor is con-
nected to the outer peripheral part of the encapsulation with
a material fit.

6. The wet-running centrifugal pump according to claim
1, wherein an additional shaft section of the rotor is made of
ceramic material, connects to the encapsulation, and is
connected to the encapsulation with a non-positive or posi-
tive fit.

7. The wet-running centrifugal pump according to claim
6, wherein the ceramic shaft section at least in sections is
provided with a metallic layer, which is connected to the
encapsulation with a material fit, by way of soldering.

8. The wet-running centrifugal pump according to claim
1, wherein the rotor comprises the first bearing seat which is
distanced from the pump impeller, and a second bearing seat
which is close to the pump impeller.

9. The wet-running centrifugal pump according to claim
1, wherein an impeller receiver for fastening the pump
impeller is provided.

10. The wet-running centrifugal pump according to claim
9, wherein the rotor comprises the first bearing seat which is
distanced from the pump impeller, and a second bearing seat
which is close to the pump impeller, and at least in the region
of the first and second bearing seats and of the impeller
receiver, the rotor is coated and is ground in a centerless
manner.



